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HUMAN c-RAF cDNA 



ccgaatgtgaccgcctcccgctccctcacccgccgcggggaggaggagcgggcgagaagctgccgccgaacgacaggacg 

ttggggcggcct^gctccctcaggtttaagaattgtttaagctgcatcaatggagcacatacagggagcttggaagacga 

tcagcaatggtmggattcaaagatgccgtgtttgatggctccagctgcatctctcctacaatagttcagcagrttggc 

tatcagcgccgggcatcagatgatggcaaactcacagatccttctaagacaagcaacactatccgtgttttcttgccgaa 

caagcaaagaacagtggtcaatgtgcgaaatggaatgagcttgcatgactgccttatgaaagcactcaaggtgaggggcc 

tgcaaccagagtgctgtgcagtgttcagacttctccacgaacacaaagg taaaaaa gcacgcttagattggaatactgat 

gctgcgtctttgattggagaagaacttcaagtagatttcctggatcatgttcccctcacaacacacaactttgctcggaa 

gacgttcctgaagcttgccuctgtgacatctgtcagaaattcctgctcaatggatttcgatgtcagacTtgtggctaca 

aatttcatgascactg^gcaccaaagtacctactatgtgtg^ggactggagtaacatcagacaactcttangxncca 

aattccactattggtgatagiggagtcccagcactaccttcmgactatgcgtcgtatgcgagagtctgrttccaggat 

gcctgttagttctcagcacagatattcmcacctcacgccttcaccTtmcacctccagtccctcatctgaaggrrccc 

tctcccagaggcagaggtcgacatccacacctaatgtccacatggtcagcaccacgctgcctgtggacagcaggatgart 

gasgatgcaattcgaagtcacagcgaatcagcctcaccttcagccctgtccagtagccccaacaatctgagcccaacagg 

ctggtcacagccaaaaacccccgtgccagcacaaagagagcgggcaccagtatctgggacccaggagaaaaacaaaatta 

ggcctcgtggacagagagattcaagctartangggaaatagaagccagtgaagtgatgctgtccactcggangggtca 

ggctcttttagaactgtttataasggtaaatggcacggagatgttgcagtaaagatcctaaaggttgtcgacccaacccc 

agagcaattccaggccttcaggaatgaggtggctgttctgcgcaaaacacggcatgtgaacattctgcmtcaiggggt 

acatgacaaasgacaacctggcaangtgacccagtggtgcgagggcagcagcctctacaaacacctgcaigrccaggag 

accaagrttcagatgttccagctaattgacattgcccggcagacggctcagggaatggactatttgcatgcaaagaacai 

catccatagagacatgaaatccaacaatatatttctccatgaaggcttaacagtgaaaattggagattrtggtrtggcaa 

cagtaaagtcacgctggagtggttctcagcaggttgaacaacctactggctctgtcctctggatggccccagaggtgatc 

cgaatgcaggataacaacccattcagtttccagrcggatgtctactcctatggcatcgtattgtatgaactgatgacggg 

ggagcttccttattctcacatcaacaaccgagatcagatcatcttcatggtgggccgaggatatgcctccccagatcrta 

gtaagctatataaaaactgccccaaagcaatgaagaggctggtagctgactgtgtgaagaaagtaaaggaagagaggcct 

ctttttccccagatcctgtcrtccartgagctgctccaacactctctaccgaagatcaaccggagcgcttccgagccatc 

cttgcatcgggcagcccacactgaggatatcaatgcttgcacgctgaccacgtccccgaggctgcctgtcuctagrtga 

ctttgcacctatcttcaggctgccaggggaggaggagaagccagcaggcaccacttttctgctcccttictccagaggca 

gaacacatgttttcagagaagctctgctaaggaccrtctagart^ 

tatccctttgggccctgggagaaggaagccamgcagtgctggtgtgtcctgctccctccccacartccccaigctcaa 

ggcccagccttctgtagatacgcaagtggatgttgatggtagtacaaaaagcaggggcccagccccagctgttggctaca 

tgagtatttagaggaagtaaggtagcaggcagtccagccctgatgtggagacacatgggattttggaaatcagcttctgg 

aggaatgcatgtcacaggcgggacrttcttcagagagtggtgcagcgccagacattttgcacataaggcaccaaacagcc 

caggactgccgagactctggccgcccgaaggagcctgctttggtactatggaacttttcttaggggacacgtcctccttt 

cacagcrtctaaggtgtccagtgcartgggatggttttccaggcaaggcactcggccaatccgcatctcagccctctcag 

gagcagicrtccatcatgctgaattttgtcttccaggagctgcccctatggggcgggccgcagggccagcctgrttctct 

aacaaacaaacaaacaaacagccugtttctctagtcacatcatg^gtatacaaggaagccaggaatacaggtmcttg 

atgamgggttttaatmgtttttettgcacctgacaaaata^ 

taaaataaattaaartt 
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HUMAN c-RAF ENCODED PROTEIN 



MEHIQGAWKTISNGFGFKDAVFDGSSCISPTIVQQFGYQRRASDDGKLTD 

PSKTSNmVFIJNKQRTVVNVI^GMSLHDCLMKALKVRGLQPECCAV 

FRLLHEHKGKKARLDWNTDAASLIGEELQVDFIJDHWLTTHOT 

KIAFCDICQKFLLNGFRCQTCGYKFHEHCSTKVPTMCVDWSNIRQLI^ 

NSTIGDSGWALPSLTMRRMRESVSRMPVSSQHRYSTPHAFTFNTSSPS 

SEGSLSQRQRSTSTPNVHMVSTTLPVDSRMIEDAIRSHSESASPSALSSS 

PNNLSPTGWSQPKTPVPAQRERAPVSGTQEKNKIRPRGQRDSSYYWEIE 

ASEVMLSTRIGSGSFGTVYKGKWHGDVAVKILKVVDPTPEQFQAFRNE 

VAVLRKTRHVNILLFMGYMIXDNLAIVTQWCEGSSLYKHLHVQETKF 

QMFQLIDIARQTAQGMDYLHAKNHHRDMKSNNIFLHEGLTVKIGDFGL 

ATVKSRWSGSQQVEQPTGSVLWMAPEVIRMQDNNPFSFQSDVYSYGIV 

LYELMTGELPYSHINNRDQIIF^^VGRGYASPDLSKLYKNCPKAMKRLVA 

DCVKKVKEERPLFPQILSSffiLLQHSLPKINRSASEPSLHRAAHTEDINAC 

TLTTSPRLPVF 
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atgacggaatataagctggtggtggtgggcgccggcggigtgggcazgagtgcgctgaccatccagctgatccagaacca 

ttttgtggacgaatacgaccccactatagaggaucctaccggaagcaggtggtcattgatggggagacgtgcctgttgg 

acatcctggataccgccggccaggaggagtacagcgccargcgggaccagtacatgcgcaccggggagggcttcctgtgt 

gtgtttgccatcaacaacaccaagtcrtttgaggacatccaccagtacagggagcagatcaaacgggtgaaggactcgga 

tgacgtgcccatggtgctggtggggaacaagtgtgacciggctgcacgcactgtggaatctcggcaggctcaggacctcg 

cccgaagctacggcatcccctacatcgagaccrcggccaagacccggcagggagtggaggatgccttctacacgttggtg 

cgtgagatccggcagcacaagctgcggaagczgaaccctcctgatgagagtggccccggctgcatgagctgcaagtgtgt 

gctctcctga 
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MTEYKLVVVGAGGVGKSALTIQLIQNHFVDEYDPTIEDSY 
RKQVVIDGETCLLDILDTAGQEEYSAMRDQYMRTGEGFLC 
V F A I N N T K SFEDIHQYREQIKRVKDSDDVPMVLVGNKCDL 
AARTVESRQAQDLARS YGIPYIETSAKTRQGVEDAFYTLV " 
REIRQHKLRKLNPPDESGPGCMSCKCVLS 
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Ras Effector Mutants 
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atggagcacatacagggagcttggaagacgatcagcaatggttttggattcaaagatgccgtgtttgatggctccagctg 

catctctcctacaatagttcagcagtttggctatcagcgccgggcatcagatgatggcaaactcacagatccttctaaga 

caagcaacactatccgtgttttcttgccgaacaagcaaagaacagtggtcaatgtgcgaaatggaatgagcttgcatgac 

tgccttatgaaagcactcaaggtgaggggcctgcaaccagagtgctgtgcagtgttcagacttctccacgaacacaaagg 

taaaaaagcacgcttagattggaatactgatgctgcgtctttgartggagaagaacttcaagtagatttcctggatcatg 

ttcccctcacaacacacaactttgctcggaagacgttcctgaagcttgccttctgtgacatctgtcagaaattcctgctc 

aatggatttcgatgtcagacttgtggctacaaatttcatgagcactgtagcaccaaagtacctactatgtgtgtggactg 

gagtaacatcagacaactcttattgtttccaaattccactattggtgatagtggagtcccagcactaccttctttgacta 

tgcgtcgtatgcgagagtctgtttccaggatgcctgttagttctcagcacagatattctacacctcacgccttcaccttt 

aacacctccagtccctcatctgaaggttccctctcccagaggcagaggtcgacatccacacctaatgtccacatggtcag 

caccacgctgcctgtggacagcaggatgattgaggatgcaancgaagtcacagcgaatcagcctcaccttcagccctgt 

ccagtagccccaacaatctgagcccaacaggctggtcacagccgaaaacccccgtgccagcacaaagagagcgggcacca 

gtatctgggacccaggagaaaaacaaaattaggcctcgtggacagagagattcaagctattattgggaaatagaagccag 

tgaagtgatgctgtccactcggattgggtcaggctcttttggaactgtttataagggtaaatggcacggagatgttgcag 

taaagatcctaaaggttgtcgacccaaccccagagcaattccaggccttcaggaatgaggtggctgttctgcgcaaaaca 

cggcatgtgaacattctgcttttcatggggtacatgacaaaggacaacctggcaattgtgacccagtggtgcgagggcag 

cagcctctacaaacacctgcatgtccaggagaccaagtttcagatgttccagctaattgacattgcccggcagacggctc 

agggaatggactatttgcatgcaaagaacatcatccatagagacatgaaatccaacaatatatttctccatgaaggctta 

acagtgaaaattggagattttggtttggcaacagtaaagtcacgctggagtggttctcagcaggttgaacaacctactgg 

ctctgtcctctggatggccccagaggtgatccgaatgcaggataacaacccattcagtttccagtcggatgtctactcct 

atggcatcgtattgtatgaactgatgacgggggagcttccttattctcacatcaacaaccgagatcagatcatcttcatg 

gtgggccgaggatatgcctccccagatcttagtaagctatataagaactgccccaaagcaatgaagaggctggtagctga 

ctgtgtgaagaaagtaaaggaagagaggcctctttttccccagatcctgtcttccattgagctgctccaacactctctac 

cgaagatcaaccggagcgcttccgagccatccttgcatcgggcagcccacactgaggatatcaatgcttgcacgctgacc 

acgtccccgaggctgcctgtcttc tactcgttcctgccgttcttcttcttcttcttctcgttctgtttcacgcctagtacattc 
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MEHIQGAWKTISNGFGFKDAVFDGSSCISPTIVQQFGYQR 
RASDDGKLTDPSKTSNTI RV FLPNKQRTVVNVRNGMSLHD 
CLMKALKVRGLQPECCAVFRLLHEHKGKKARLDWNTDAAS 
LIGEELQ VDFLDHVPLTTHNFARKTFLKLAFCDICQKFLL 
NGFRCQTCGYKFHEHCSTKVPTMC VDWSNIRQLLLFPNST 
IGDSGVPALPSLTMRRMRESVSRMPVSSQHRYSTPHAFTF 
NTSSPSSEGSLSQRQRSTSTPNVHMVSTTLPVDSRMIEDA - 
IRSHSESASPSALSSSPNNLSPTGWSQPKTPVPAQRERAP 

0 VSGTQEKNKIRPRGQRDSSYYWEIEASEVMLSTRIGSGSF 

01 GTVYKGKWHGDVAVKILKVVDPTPEQFQAFRNEVAVLRKT 

y RHVNILLFMGYMTKDNLAIVTQWCEGSSLYKHLHVQETKF 

yj 

O QMFQLIDIARQTAQGMDYLHAKNIIHRDMKSNNIFLHEGL 

T TVKIGDFGLATVKSRWSGSQQVEQPTGS VLWMAPEVIRMQ 

S DNNPFSFQSD VYS YGIVLYELMTGELPYSHINNRDQIIFM 

Z VGRGYASPDLSKLYKNCPKAMKRLVADCVKKVKEERPLFP 

g QILSSIELLQHSLPKINRSASEPSLHRAAHTEDINACTLT 
TSPRLPVFYSFLPFFFFFFSFCFTPSTF 
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FIGURE 20B 



